SLJMMARY A laparoscopic guided technique of percutaneous chemical destruction of the gall bladder is described. The procedure entails the creation of a percutaneous access cholecystostomy for stone removal/fragmentation. After endoscopic occlusion of the cystic duct, the alkali corrosive, sodium carbonate was instilled into the gall bladder for 10-15 minutes. The treatment was applied in 11 animals with three deaths because of technical mishaps and eight survivors, in five of which a histologically confirmed complete destruction of the gall bladder (chemical cholecystectomy) was achieved without damage to the rest of the biliary tract or liver parenchyma.
DLuring the past decade newer treatment modalities have been introduced as alternatives to cholecystectomy for gall stones. The efficacy of some -for example, gall stone dissolution by oral bile salt therapy" and methyl tert butyl ether instilled directly into the gall bladder through a percutaneous cholecystostomy,-' is undoubted. More recently extracorporeal shock wave lithotripsy using second generation equipment with a special transducer has resulted in a stone clearance rate for solitary gall stones in a functioning gall bladder of 80% at one year.--The limitation which is common to all these newer forms of treatment is the high recurrence rate evenI with maintenance oral bile salt therapy."' The consensus view is that longterm therapy of this nature is therefore ineffective and inadvisable because of the risk of hepatotoxicity and the endogenous production of bile salt derivatives which are known to be carcinogenic.
To ensure against stone recurrence, dissolution or fragmentation of gall stones would have to be followed by obliteration stilette was introduced percutaneously through the right subcostal region at a point which was ascertained by the viewing telescope to be nearest to the fundus of the gall bladder. This stilette was used to puncture the gall bladder findus. A silicone balloon tipped catheter (F8) was then introduced over a guide wire into the gall bladder lumen and its selfretaining balloon inflated with 3.0 ml saline. Accurate location of the catheter and balloon in the gall bladder lumen was checked by laparoscopic inspection and injection of 20% Hypaque (Na diatri7oate) through the catheter (Fig. 1) . The catheter was then pulled to approximate the gall bladder to the abdominal wall and thereby achieve a short straight tract. After desufflation of the peritoneal cavity, the cannulac were removed and the stab wounds sutured. The external part of the cholecystostomy tube was then tunnelled subcutaneously to the back of the animal, its end spigoted and then covered with a povidone iodine dressing. A tube cholecystocholangiograim was repeated three days later using 5, 15, 25 ml sodium diatrizoate.
After maturation for 10-14 days, the cholecystostomy catheter was removed and the tract dilated to F14 using plastic and balloon dilators. This procedure was performed under sedation of the animral with intramuscular 4% azaperone (Suicalm). When dilated, the tract allowed the insertion of both the Olympus OES CHF-PIO flexible choledochoscope ( through the dilated access cholecystostomy. The stones were weighed, measured and then sterilised by immersion in 75% ethanol. Thereafter they were pushed into the gall bladder. Stones smaller than 3.0 mm were observed to migrate into the common duct. Stones exceeding this diameter were used subsequently for stone growth and lithotripsy studies (Fig.  3) . Growth of human stones due to surface deposition of calcium bilirubinate was observed in all animals. Details of the data obtained from the stone growth experiments are being reported elsewhere. In four animals with human cholelithiasis, fragmentation of the stones was achieved by electrohydraulic pulses (discharge energy 09() Ws, frequency 2.5 sec to 6 Hz) generated by the Calcutript lithotriptor (Model 27080 B/C/D, Karl Storz, Tuttlingen) before chemical destruction of the gall bladder.
The gall bladder was first inspected by means of the flexible or rigid choledochoscope and a biliary balloon catheter was inserted into the cystic duct under vision and its balloon inflated with air (Fig. 4) 'Holley group.bmj.com on July 7, 2017 -Published by http://gut.bmj.com/ Downloaded from the chemically induced gall bladder injury (Fig. 5 ). All the animals in which a complete obliteration of the gall bladder lumen was achieved had been treated with 15 ml Na?CO3 and a contact time of 15 minutes. The biliary tract (intra and extrahepatic) was radiologically normal just before death in all the surviving animals.
GROSS ANATOMICAL CHANGES
The macroscopic findings at necropsy confirmed the above radiological contrast studies ( Table 2 ). The gall bladder had been replaced by a fibrous mass in five animals and was considerably thickened with a markedly reduced lumen in three. A tight stricture at the origin of the cystic duct was present in three animals. The rest of the extrahepatic biliary tract and liver showed normal appearances in the eight surviving animals. Dilatation and inflammation of the extrahepatic biliary tract were present in the two animals which died after instillation of the sclerosant. The liver of these animals was pale and necrotic.
Aside from a few adhesions between omentum and or small bowel with the gall bladder scar, no other abnormality within the peritoneal cavity was encountered in the surviving animals.
HISTOLOGICAL CHANGES
Total transmural necrosis of the entire gall bladder with replacement by granulation tissue (Fig. 6) showing acute or chronic inflammation was present in five animals. In the other three animals although there was extensive transmural necrosis with granulation tissue formation, surviving areas of gall bladder mucosa were observed (Fig. 7) . Lymphoid aggregates were prominent in many of the specimens from the gall bladder and cystic ducts of the treated animals.
The cystic duct showed fibrosis and acute on chronic inflammation especially marked near its origin in all the surviving animals. The common hepatic and the common bile ducts were considered normal when compared with the control specimens.
The histological examination of all the liver biopsies obtained from the surviving animals was normal. The liver histology of the pig which succumbed at 48 hours showed very severe cholangitis, the intrahepatic bile ducts being full of polymorphs in addition to extensive severe inflammation of the portal tracts with areas of necrosis of the adjacent liver parenchyma (Fig. 8a) . Similar histological appearances were encountered in the animal which died at four weeks: widespread cholangitis and inflammation of the portal tracts together with centrilobular necrosis and considerable bile stasis (Fig.   8b ).
Discussion
The findings of this study indicate that safe chemical destruction of the gall bladder through a percutaneous cholecystostomy is feasible. The technique used in these experiments is certainly applicable to man and subsequent to further animal studies to ensure maximum safety, the technique may prove useful in the treatment of gall stone disease as an alternative to surgical cholecystectomy especially in poor risk patients. We have used laparoscopic percutaneous cholecystostomy in poor risk patients with acute cholecystitis or severe jaundice due to distal large bile duct obstruction'. 4 and a similar ultrasound/computed tomography guided procedure is practised in several centres.I' -7 The procedure used in these experiments is particularly attractive because it allows stone fragmentation/dissolution/removal followed by chemical destruction of the gall bladder to prevent stone recurrence and thus overcome the disadvantage of all the methods of non-operative treatment of gall stone disease. The 
